We establish the oscillation and asymptotic criteria for the second-order neutral delay differential equations with positive and negative coefficients having the forms x t i∈R c i t 
Introduction
In this paper, we consider the oscillation of all solutions of the second-order neutral delay differential equations with positive and negative coefficients having the forms 
1.2
We introduce the following class of functions D t 0 , ∞ equipped with the functions satisfying the following properties: P 1 f ∈ C 1 t 0 , ∞ , R is strictly increasing and lim t → ∞ f t ∞ holds, 2
Abstract and Applied Analysis P 1 f t ≤ t holds for all t ≥ t 0 .
In this paper, we make the following assumptions:
H 1 R, P, Q are bounded starting segments of positive integers; that is,
H 4 r ∈ C 1 t 0 , ∞ , R , and r t ≤ 0;
H 5 f ∈ C t 0 , ∞ , R and that there exists a function F ∈ C 2 t 0 , ∞ , R which satisfies F f and lim t → ∞ F t 0.
In order to establish our main results, we will assume that there exists a mapping ψ : Q → P satisfying the following conditions:
A 2 h i ∈ C t 0 , ∞ , R for all i ∈ P, where A function x is called a solution of 1.1 or 1.2 provided that x satisfies 1.1 or 1.2 identically on t 0 , ∞ , x i∈R c i t x • α i ∈ C 2 t 0 , ∞ , R and x ∈ C t −1 , ∞ , R , where t −1 : min{α, β, γ}, α : min{α i t 0 : i ∈ R}, β : min{β i t 0 : i ∈ P }, and γ : min{γ i t 0 : i ∈ Q}. We restrict our attention only to the nontrivial solution x, that is, to the solution x such that sup{|x t | : t ≥ t 1 } > 0 for all t 1 ≥ t 0 . A nontrivial solution of 1.1 or 1.2 is called oscillatory if it has arbitrary large zeros, otherwise, it is called nonoscillatory.
The oscillation and nonoscillation of solutions of second-order neutral delay differential equations have been studied by many authors; see 1-10 . However, to the best of our knowledge,there seem to be few oscillation results for 1.1 and 1.2 .
Recently,Manojlović et al. 4 andWeng and Sun 10 have studied oscillation and asymptotic behavior of all solutions of the following equations: In this paper, we shall continue in the direction to study the oscillatory properties of 1.1 and 1.2 . We establish new oscillation criteria for 1.1 and 1.2 , which extend and improve the corresponding results in 1, 4, 10 . We also give two examples to illustrate our main results.
Main Results
The following properties of the set L 1 t 0 , ∞ in 1 are needed for our subsequent discussion.
For simplicity, we denote the set of bounded functions by
where
For an arbitrary function ψ : Q → P, which satisfies A 1 -A 3 , we denote the function
In this section, for convenience, we suppose that q i ≡ 0 holds for all i ∈ Q on t −1 , t 0 . We start with the following Theorem. Proof. Suppose that x is a nonoscillatory solution of 1.1 . Without loss of generality, we may assume that x t > 0 for t ≥ t 0 . Therefore, we may assume existence of t 1 ≥ t 0 such that
2.4
Now, we set Then u t is bounded and monotonous and lim t → ∞ u t exists. We can suppose that lim t → ∞ u t μ > 0 since u t > x t > 0 and u t > 0. So there exists t 3 ≥ t 2 such that u t > μ − ε/2, t ≥ t 3 , for arbitrary ε ∈ 0, μ − M ; by
we have
2.14
This implies that w t / ∈ L 1 t 1 , ∞ , which is a contradiction. Therefore, x ≥ z ·, t 1 holds and we see that z ·, t 1 ∈ B t 1 , ∞ , which is a contradiction. Therefore, we completed the proof by considering both possible cases. Proof. Suppose that x is a nonoscillatory solution of 1.2 . Without loss of generality, we assume that x t > 0 for t ≥ t 0 . Therefore, we may assume existence of a constant ε > 0 and t 1 ≥ t 0 such that 2.4 and F t ≤ ε hold for all t ≥ t 1 . Now, for t ≥ s ≥ t 1 , set 
